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Abstract
Background -In tropical Africa the role of microbial agents of acute respiratory infections in acute exacerbations of bronchial asthma remains largely unexplored. However, empirical antibacterial therapy is frequently initiated in moderate to severe cases of acute asthma with symptoms of acute respiratory infection. A study was set up to determine how often acute respiratory infection is associated with acute asthma, to identify the associated pathogens, and to proffer appropriate therapeutic suggestions. Methods -Over a 16 month period, 86 episodes of acute asthma were studied for clinical and laboratory features of acute respiratory infection at the University College Hospital (UCH), Ibadan. Virological diagnosis was based on immunofluorescence studies ofnasopharyngeal aspirates and/or serological tests using the microtitre complement fixation technique. Throat swabs and blood were cultured for bacterial agents. Results -Of the 64 cases who presented with rhinorrhoea, 51 (79.7%) were pyrexial (T > 37-6°C). Inflammatory changes (frequently interstitial streakiness) were identified in 10 (19-6%) of the 51 chest radiographs; only two of these had lobar shadowing. Significant bacterial isolates were made in only three (3 5%) Along with pulmonary tuberculosis, bronchial asthma remains a common cause of chronic ambulatory respiratory morbidity in the West African subregion.'2 It is envisaged that, with the inevitable atmospheric pollution from increasing urbanisation and industrialisation, paediatric asthma morbidity in the tropics may approach the current "epidemic" proportions of the western world.3 Acute respiratory infections currently constitute a research priority area worldwide, and justifiably so in the third world where mortality related to acute resiratory infections continues to soar. VIROLOGICAL STUDIES Nasopharyngeal aspirates were obtained for the first few months by improvising an appropriately sized nasogastric tube, inserted with the distal tip at the nasopharynx and the proximal end attached to a 10-20 ml syringe with which a suction pressure was generated. Later in the course of the study a soft catheter with a mucus trap (Nunc, Roskilde, Denmark) and a medium-sized vacuum pump became available for collection of nasopharyngeal aspirates. Specimens were rinsed and mixed thoroughly with 3-4 ml of the viral transport medium (Hank's balanced salt solution (BSS, Gibco, New York, USA)) and delivered to the laboratory (situated on the hospital premises) within 15-20 minutes of collection.
Immunofluorescence technique After a 4°C refrigerated centrifugation, cell pellets were separated within 24 hours of collection and washed in phosphate buffered saline (PBS). A smear preparation was then made on a glass slide and fixed with acetone at 40C, air dried, and stored at -85°C until tested. The indirect immunofluorescence technique was used for the eventual identification in accordance with the study guidelines.'5 Viruses sought in each smear were limited to the six for which antisera were available. These comprised bovine antisera specific for respiratory syncytial virus (RSV), parainfluenza (PIV) type 3, and influenza virus type A (Flu A), and chick antisera was used for PIV type 1, influenza type B (Flu B), and adenovirus. These antisera, as well as the anti-bovine/anti-chick immunoglobulins, were obtained commercially from Wellcome Diagnostics (Dartford, UK). Each spot of the smear was covered with specific antiserum and, after further processing, treated with fluorescein isothiocyanate-conjugated antibody (1:40 dilution) to chick/ bovine immunoglobulin. The slide was then counterstained and examined by two experienced virologists using a Lietz immunofluorescence microscope with a mercury vapour lamp. Slides with a paucity of cell deposits (<200 cells) were excluded from further analysis. Positive and negative antigens and antisera (Wellcome Diagnostics) were included as controls in each test batch for verification of the fluorescent reaction. Each specimen was screened for each ofthe six viruses in duplicate. All initially positive samples were retested following the same procedure while equivocal samples were regarded as negative.
Serodiagnostic technique
The venous blood specimens were clotted overnight (at 4°C). Serum separation was by cent-rifugation at 1500 rpm for five minutes after which the samples were stored frozen at -20°C until tested. Samples, along with their positive and negative controls, were diluted in 1:4 veronal buffer and inactivated by heating at 56°C for 30 minutes. Each sample was tested in duplicate using the microtitre complement fixation technique as modified by Sever. 6 Seven viruses were sought including the six under immunofluorescence analyses and, in addition, PIV type 2. Quality controlled antigens (for the seven viruses) and their reference positive and negative serum samples were obtained from Behring (Marburg, Germany). Other reagents included pretitrated guinea pig complement (two haemolytic units) and 4% sensitised sheep red blood cells in veronal buffer. Serological testings were done in Ushaped microtitre plates (Nunc, Denmark). Further details of the laboratory procedures used are provided in an earlier seroepidemiological report from our laboratory.'7 A fourfold antibody rise in paired serum samples for each of the putative viruses was regarded as a positive serodiagnosis.
BACTERIOLOGICAL STUDIES
Using the rayon-tipped end of a swab stick in a sterile disposable system (Culturette, Marion Scientific, Kansas City, USA) the throat swab specimen was inoculated into the capsule of the unit containing 0-5 ml of modified Stuart medium. The specimen was delivered to the laboratory within 20 minutes ofcollection. Cultures were made on blood agar and supplemented chocolate agar (Difco, Detroit, USA). About 3 ml ofthe venous blood obtained was inoculated into a blood culture bottle containing 10 The male:female ratio was 1 6:1. Thirty eight of the subjects (44%) were considered to be sleeping in overcrowded rooms using four or more persons/room as the yardstick.
CLINICAL PARAMETERS AND MEDICATIONS
Using the local reference chart,'4 29 subjects (34%) plotted above the 50th centile for both weight and height while 50 cases (58 1%) weighed >80% of the expected for age. Thirty four cases (39 5%) were underweight while there was one case each of marasmus and obesity. Besides the clinical features of acute asthma (detailed earlier) in the 86 subjects, symptoms and signs of a concomitant upper respiratory infection were frequently identified at recruitment. Rhinorrhoea was identified alone or associated with throat hyperaemia in 64 (74.4%) cases, 51 (59 3%) of whom had an axillary temperature of >37 6°C on admission. In 11 cases the temperature was >38&5°C. Sore throat was, however, a com- ited to perihilar interstitial streakiness while lobar or segmental lesions were reported in only two cases.
MICROBIOLOGICAL FINDINGS

Bacteriological
The results of the throat swab and blood cultures are shown in table 1. Bacterial agents considered as normal flora (namely one or more of Streptococcus viridans, Staphylococcus epidermidis, and Neisseria species) were isolated from 76 (88 3%) throat swab cultures. Nontypable H influenzae was identified in three cases (3 5%), only one of whom had concomitant clinical features of a possible bacterial pharyngitis (cervical lymphadenopathy and hyperaemic pharynx) together with severe wheezy dyspnoea and a high fever. Although the child was hospitalised for three days, the pattern of symptom resolution and the initial haemogram were inconsistent with a bacterial aetiology and hence erythromycin was discontinued on day 2. One other case whose blood culture eventually grew a coliform had been discharged home after four hours of a sustained improvement following intravenous aminophylline.
As shown in (3) 27 (7) 36 (10) 19 (6) 55 (16) * Of the 74 subjects tested the distribution of the 39 positive cases was significantly different in the three age groups (p<0 05) (see PIV type 3 infections were more common in subjects older than five years and (to lesser extent) those aged between one and five years.
There was a significant difference in the distribution of these two agents (RSV and PIV type 3) between preschool subjects (<5 years) and those aged more than 5 years (p<0-05) (table 3) . Flu A identifications were most frequently made in subjects aged 1-5 years, but the distribution was not significantly different amongst the age groups tested.
HAEMATOLOGICAL FINDINGS
Forty eight cases were screened; the haematocrit values in these ranged between 29% and 44% (mean 37%) while the total WBC range was 2-9-14-1 x 109/1 (mean 7-3 x 109/1). The mean eosinophil count was 076 x 109/1 (range 0-3 3 x 109/1). Eosinophilia (>0 4 x 109/ 1) was reported in 26 (54 2%) cases.
RELATIONSHIP BETWEEN VIRUSES AND SELECTED
SOCIODEMOGRAPHIC, CLINICAL AND NON-SPECIFIC INVESTIGATIVE FINDINGS
In order to identify "soft" clues of a possible viral aetiology in an asthmatic child presenting with concomitant symptoms of acute res- piratory infection, some selected sociodemographic variables, clinical, and nonspecific investigative findings were analysed with respect to the viruses identified. The low bacterial isolation rates (from the throat swabs and blood cultures) precluded a similar analysis of the same parameters with respect to bacterial isolates. As shown in table 4, significantly higher positive viral identifications were obtained in infants (100%) and those aged 1-5 years (54%) (p<005). Those with either rhinorrhoea or pyrexia at presentation also had significantly higher positive viral identifications (p =0O0001 and <0005, respectively). Neither the season of presentation, overcrowding, paternal income status, sex, nutritional status, the presence of inflammatory changes on the chest radiograph, nor an initial leucocytosis was significantly associated with a positive viral identification.
Discussion
The clinical scenario of a toddler, with a family history of atopy, presenting with recurrent episodic cough and wheezy breathlessness usually associated with a cold is frequently re-enacted in our paediatric practice. Although the symptoms usually resolve with appropriate supportive care and bronchodilator(s), many tropical practitioners would elect to initiate antibiotic therapy in such cases. The reasons for this include the inadequate laboratory facilities and reportedly higher prevalence of bacterial pneumonia in the developing world.419 Clearly, the risk of emergence of drug-resistant bacterial pathogens is a potentially serious consequence of this practice, and this concern has motivated the current study.
The viral identification rate of 53% in the current study is slightly higher than the 10-50% range reported in most temperate countries. 20 This, coupled with the relatively high dual identification rate, raises the possibility of some false positive identifications. Considering the usual laboratory constraints of viral identification, Pattemore et al2 observed that false negative rather than false positive results are more likely. Our less than optimal virological techniques (immunofluorescence and serology only), and the limited spectrum of viruses explored, are therefore more likely to underestimate the role of viral inciters in view of some inevitable false negative identifications. This latter possibility is likely to counterbalance a conceivably exaggerated role of viral inciters (in acute asthma) occasioned by possible false positive results. The identification rate in the present study is, however, higher than expected. Hence, even allowing for significant false positives, our virological findings are in keeping with those reported in western communities.
The absence of a control group makes it difficult to ascertain the pathogenic significance of the agents in view of an earlier report with regard to influenza A virus identification in asymptomatic Nigerian children.2" However, previous controlled studies have observed a low identification rate ( <3%) in asymptomatic asthmatic and non-asthmatic subjects.72223
That RSV was the commonest agent in the present study, in which rhinovirus identification was not explored, is consistent with previous observations524 and probably reflects the preponderance of subjects in the vulnerable age groups -that is, infants and preschool subjects.2425 The significantly higher viral identifications in younger subjects also underscores the reported age-dependent relationship between viral acute respiratory infection and acute asthma.2025 Similarly, the relatively higher prevalence of PIV infection and Flu A in older subjects is consistent with the findings of previous reports.568 The high frequency of PIV type 3 in the present study, rather than the type 2 infection observed earlier by McIntosh et al,5 corroborates recent tropical observations.2627 The inevitable laboratory and logistic constraints of the present study are acknowledged, but the findings are of sufficient interest to justify future studies, preferably using more sensitive techniques such as the polymerase chain reaction, and exploring a wider spectrum of pathogens. Such studies are inevitable for local optimisation of future preventative vaccination options, the future reality of which is evident from the reported efficacy of influenza vaccination in frequent asthma exacerbations. 28 In contrast to the high rate of viral identification, microbiological evidence of bacterial acute respiratory infection was absent in an overwhelming proportion of our subjects. Throat 
